The role of leucine 191 of Escherichia coli uracil DNA glycosylase in the formation of a highly stable complex with the substrate mimic, ugi, and in uracil excision from the synthetic substrates.
Uracil DNA glycosylase (UDG), a highly conserved DNA repair enzyme, initiates the uracil excision repair pathway. Ugi, a bacteriophage-encoded peptide, potently inhibits UDGs by serving as a remarkable substrate mimic. Structure determination of UDGs has identified regions important for the exquisite specificity in the detection and removal of uracils from DNA and in their interaction with Ugi. In this study, we carried out mutational analysis of the Escherichia coli UDG at Leu191 within the 187HPSPLS192 motif (DNA intercalation loop). We show that with the decrease in side chain length at position 191, the stability of the UDG-Ugi complexes regresses. Further, while the L191V and L191F mutants were as efficient as the wild type protein, the L191A and L191G mutants retained only 10 and 1% of the enzymatic activity, respectively. Importantly, however, substitution of Leu191 with smaller side chains had no effect on the relative efficiencies of uracil excision from the single-stranded and a corresponding double-stranded substrate. Our results suggest that leucine within the HPSPLS motif is crucial for the uracil excision activity of UDG, and it contributes to the formation of a physiologically irreversible complex with Ugi. We also envisage a role for Leu191 in stabilizing the productive enzyme-substrate complex.